Background Patient-reported measures include preferences and reports about care received, health behaviors, and outcomes of care (patient satisfaction and healthrelated quality of life). These measures are a core aspect of health care, but there is much to be learned about how to use them to improve clinical practice. Method We specify linkages among different patient-reported measures and focus upon the prospects and challenges for use of patient-reported outcomes in clinical practice. Results Patient-reported measures are important throughout the continuum of patient care. At the initial visit, patientreported outcomes provide information about what is important to the patient, the patient's current behaviors, and the patient's baseline health-related quality of life. At subsequent visits, patient-reported outcomes help evaluate disease progression or regression as well as treatment effects. Conclusions Patient-reported measures can help clinicians target interventions that will improve patient outcomes of care. However, there are a number of challenges in using patient-reported outcomes in clinical practice.
Introduction
Patient-reported measures are so central to the practice of medicine that the standard medical evaluation is divided into two sections, patient-reported data (i.e., history of present illness, past history, social history, and review of systems) and data from other sources (i.e., physical examination findings and diagnostic results). Yet recently, much has been written about how clinicians (either because of a diversion from the roots of clinical medicine, the pressures of time, or the glow of a new technology) have become less effective and efficient at collecting patient-reported measures. Indeed, performance measures (e.g., Healthcare Effectiveness Data and Information Set [1] , Veterans Health Administration's External Peer Review Program [2] ) assess whether clinicians screen, diagnose, and treat specific conditions and achieve outcomes targeted in clinical trials (e.g., blood pressure levels), but not whether clinicians ask patients how illness affects the patient's ability to work or interact socially with others. Measures that focus on the provision of tests (e.g., hemoglobin A1c) or the achievement of intermediate outcomes (e.g., blood pressure less than 140/90) are important, but they provide limited information about patient experience with care and may encourage clinicians to focus more on the diagnostics studies than on the patient as a whole.
For this reason, there is a move to formalize the assessment of patient-reported measures in clinical practice. These formalized assessments might involve instruments that are either self-administered or administered verbally by a clinician and could include structured, semi-structured, and/or free-form items. In theory, a greater emphasis on collecting patient-reported measures could improve quality of care by encouraging clinicians to treat the whole patient rather than a conglomerate of diseases that co-exist within a single person [3] . This paper begins by examining the ways in which formalized assessments of patient-reported measures could improve health care and describes the challenges of using formalized assessments in clinical settings.
A broad and a narrow definition of patient-reported outcomes
The Food and Drug Administration (2006) refers to patientreported outcomes as ''any report coming from patients about a health condition and its treatment'' [4] . In clinical practice, this encompasses a broad range of topics. It includes reports of symptoms such as pain, fatigue, and energy as well as functioning and well-being in physical, mental and social domains of life (i.e., health-related quality of life). It also includes health behaviors such as adherence to medicines, tobacco use, and participation in exercise programs. Moreover, it includes patients' expressions about their preferences for different types of care and their desire to participate (or not to participate) in care. Finally, this definition would include satisfaction with the care and reports about patient-clinician communication, coordination of care, and access to care. While we agree that a wide range of patient reports are important, we prefer to refer to the wider set as patient-reported measures and limit patient-reported outcomes to a smaller subset.
Patient-reported measures are important in each step [5, 6] of a patient-clinician encounter. The steps include: (1) Identify/elicit the problem(s); (2) Discuss with the patient about planned action(s); (3) Enact action(s)/cocreate plan(s); (4) Action(s); and (5) Learn about the effects (IDEAL). Assessing baseline health-related quality of life can help the provider identify the problem. A needsassessment in combination with the skills, knowledge and resources available to the provider serve to help decide upon the appropriate action. The patient's report about care (e.g., communication) indicates how well the provider explained the course of action and engaged the patient in a discussion about the planned action. Patient reports of adherence can help a clinician understand whether the agreed-upon action has occurred. Finally, satisfaction with care and change in health-related quality of life can serve as indicators of treatment effectiveness.
Although ascertainment of patient-reported outcomes is an integral part of each of the IDEAL steps in the patientclinician encounter, we propose that the central patientreported ''outcomes'' are patient satisfaction with care and health-related quality of life. Satisfaction with care is already being formally assessed through efforts such as the Consumer Assessment of Healthcare Providers and Systems [4] , but formalized assessments of health-related quality of life are not routinely collected and clinicians are not held accountable for collecting this information (e.g., in performance-measurement programs). Therefore, we focus on health-related quality of life in the remainder of this paper.
The position of health-related quality of life in the patient-reported measures framework
Hypothetical relationships between health-related quality of life and other types of information provided by patients are schematically displayed in Fig. 1 . The diagram shows the ultimate outcome of care, health-related quality of life, at the far right. Health-related quality of life is influenced by the patient's health behaviors (e.g., adherence to care), and health behaviors are impacted by their satisfaction with care as well as patient characteristics such as values, beliefs (e.g., desire to participate in care), and social support. Quality of care, defined by technical quality indicators and patient reports about care, has a direct effect on satisfaction with care and on health-related quality of life. Preferences for care can be measured by a needs assessment. In turn, preference for care impact patient reports about care (if needs are met then patient reports about care are more positive).
Evidence in favor of formalized assessments of health-related quality of life in clinical practice
Formalized assessments of patient-reported outcomes may increase clinicians' attention to patient concerns, which are Fig. 1 Hypothetical relationships among different kinds of patientreported measures. Circles denote latent constructs (i.e., multiple indicators define the construct) and boxes represent observed indicators (i.e., construct is manifest or measured directly). * Patient-reported measures often overlooked [7] . An observational study conducted in both hospital-based and community practices found that physicians underestimated or did not detect 66% of functional limitations self-reported by patients [8] . Assessment of the patient's functioning and well-being in physical, mental, and social domains of health, may be useful for improving communication between patients and clinicians and screening for hidden disability or disease [9] . A randomized controlled trial (RCT) conducted in an oncology practice demonstrated that regular collection and feedback of health-related quality-of-life information to clinicians improved physician-patient communication [10] . A systematic review concluded that feeding back perceived mental health information to health care professionals improved the diagnosis of conditions (combined odds ratio = 1.91; 95% confidence interval: 1.28-2.83) [11] .
Formalized assessments of patient-reported outcomes may be particularly helpful for improving patient-provider communication for patients with multiple complex comorbidities, whose frequent contacts with the health care system often center on acute conditions or issues related to known diagnoses [12, 13] . In a RCT, use of a health-related quality-of-life instrument in an oncology practice led to increased discussion of health-related quality-of-life issues (effect size = .38, P = .01) and greater identification of moderate-to-severe health problems in the intervention group [14] . In a RCT testing the impact of patient health status assessment by primary care clinicians in a health maintenance organization, assessment of patient health was associated with greater degree of clinician help with painrelated functional problems among male patients (33 vs. 47, P = .016, scale 0-100) [15] . A RCT conducted in community primary care practices demonstrated that use of a health-related quality-of-life instrument led to patients receiving more assistance with limitations in physical and daily activities (82% versus 70%, P \ 0.01) and greater patient understanding of fall prevention (39% vs. 23%; P \ 0.01) [16] . These studies suggest that a formalized assessment of health-related quality of life improves communication about incipient problems, although patients may be more willing than clinicians to discuss healthrelated quality-of-life issues [17] .
Barriers to formalized assessments of health-reported quality of life in clinical practice
A primary concern is whether clinicians have sufficient interest in using formalized assessments of patient-reported outcomes to alter their treatment plan.
Kaplan et al. argue that provision of medical care is likely to change a patient's health-related quality of life only modestly [18] . Factors beyond the immediate control of individual clinicians or institutions, such as the environment contribute to a patient's health-related quality of life [9] . If clinicians believe that collecting health-related quality-of-life information is unlikely to lead to a desired outcome, they may be less likely to use the information, even if, for example, incentives tied to performance measurement encourages them to assess patients' health-related quality of life [19] . Indeed, several studies suggest that physicians' treatment decisions are unaffected by the provision of health-related quality-of-life information [9, 11, 20] . A RCT found that intermittent provision of information to internists about physical, psychological, and social function of their patients coupled with a brief educational session to physicians regarding the interpretation and management of functional disability did not improve functional status in the intervention group [21] . However, in another RCT, computer-generated feedback of the patient's functional status, ''chief complaint,'' and problem-specific resource and management suggestions coupled with two brief educational sessions for physicians resulted in improvement in emotional well-being scores (P \ .03), reduction in reported social activity limitations among patients [70 (P \ .03), and increased rate of diagnosis of stress/anxiety (P \ .001) [22] . Finally, most health-related quality-of-life instruments have been developed for research studies rather than clinical practice, making interpretation of the evidence and applicability to a given patient challenging [3, 9, 23] .
Formalized assessments of patient-reported outcomes should enhance, not detract from, the delivery of health care; given the time constraints of a typical clinical encounter, it seems unlikely that clinicians and patients would want to administer the patient-reported outcome instrument in the examination room. One way of collecting data would be through use of a health-related quality-oflife instrument administered in the clinic (outside the examination room). But the optimal location for patients may be at home because of the time constraints and potential bias associated with completing an assessment at the site of care. The ease of completing the questionnaire is also relevant [24] . Numerous practical questions remain unanswered.
A variety of health-related quality-of-life measures are available [25] . Disease-targeted measures are frequently noted to have the advantage of assessing the content that is most relevant for a given condition. But for helping clinicians integrate the effects of multiple conditions (e.g., primary care), generic health-related quality-of-life measures may be the more useful. These generic measures can assess health-related quality of life across different patient populations and conditions [25] [26] [27] . Enabling patients to prioritize the importance of problems within specific domains may be important [28] . Patient-generated, or individualized, measures have been proposed for use in clinical trial settings, although the practicality of measures such as the Schedule for the Evaluation of Individual Quality of Life (SEIQoL) have been questioned [29] .
Cost is another consideration. Because many primary care clinics do not routinely use patient-reported outcome instruments, clinicians would need to use additional or reallocated resources to collect this information. Yet low financial margins in primary care practices pose barriers to changes [30] that would be necessary to administer the instruments in primary care clinics. Reimbursement for collecting this type of information would be necessary. Other implementation barriers are related to staff training and potential changes in clinic flow that might be necessary to use the instruments. Instruments such as the Dartmouth Primary Care Cooperative Information Project (COOP) chart system were designed to fit into the typical outpatient clinic's data collection routine, and clinicians and patients reported that the COOP instruments were easy to use, even in a busy practice [31, 32] . If administering instruments were routinely needed, training programs to help clinics and offices administer such instruments would be needed.
Additional barriers might also decrease the formalized collection of patient-reported outcomes in clinical practice. Lack of motivation to collect and use patient-reported outcomes driven by inertia is a significant concern, just as inertia is a barrier to widespread adherence to clinical guidelines [19] . Another barrier is the steep learning curve that some clinicians may face. There are many healthrelated quality-of-life instruments [20] and clinicians are generally unfamiliar with them. Even exposure to educational programs to improve knowledge of patient-reported outcomes may not be sufficient to change clinicians' behavior sufficiently [17] . One possible method of addressing this barrier would be for clinicians to select one particular instrument and build clinical decision-support tools to improve clinician knowledge and use of the instrument. More studies are needed to determine which types of tools and programs could adequately close gaps in clinicians' knowledge about patient-reported outcomes.
Health-related quality-of-life measures in performance-measurement sets Measuring and feeding back the results of these measurements to clinicians may help them identify deficiencies in their care (e.g., insufficient monitoring of patients' overall trajectory or response to treatment) and may lead to increased quality-improvement activity (i.e., decrease inertia). Improvement may involve identifying mechanisms for increasing clinicians' formalized assessment of patientreported outcomes and developing programs to improve their patients' patient-reported outcomes (i.e., patient satisfaction and health-related quality of life). Improvement may occur through a second pathway: Consumers (patient, purchaser, referring clinician), who want the best quality of care for the best price could select (or reward, recognize, punish, or pay) the health care clinicians who have higher scores. Consumers' selections could change market share and motivate care delivery teams or individual practitioners to improve [33] .
Health-related quality-of-life information could help consumers differentiate between clinicians. For example, when patients have multiple complex conditions, determining how the treatments for the different conditions in the aggregate are affecting the patient in the different stages of treatment is as important as monitoring the treatment of individual conditions. Health-related qualityof-life measures would indicate whether and how much the clinician determines if treatments are affecting the patient's general health trajectory [34] -whether the clinician monitors if the effects of multiple treatments are causing the patient to drift from the patient's goals, and whether the clinician gauges when some therapies need to be modified or perhaps ceased, just as current measures assess if lab tests such as hemoglobin A1c are ordered to monitor glycemic control. Inclusion of these measures in performance measurement sets that are linked to quality improvement programs could encourage clinicians to elicit the patient's agenda and understand the patient's perspective, and could create a common language for clinicians of all specialties to communicate about the priorities of the patient [3] . However, more research is needed to identify the types of measures (e.g., generic versus disease-specific; process versus outcome) that should be included in performancemeasurement sets and the impact on patient outcomes.
Conclusions
A greater emphasis on formalized assessment of patientreported outcomes has the potential to improve clinical care. However, more work is needed to demonstrate if and how formalized assessments of patient-reported measures improve quality and outcomes of care. Future studies should also focus on addressing the challenges described above, including identifying methods of improving clinician knowledge and interest in using tools to formally assess health-related quality of life and improving methods of implementing collection and feedback of the data to clinicians.
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